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Description 

1. Field of the invention 

5 This invention relates to a thermal transfer printing process and the use therein of a donor element to pro- 

duce therewith a UV-absorbing image not fluorescing in the visible light spectrum. 

2. Background of the invention 

w Thermal dye transfer printing is a recording method wherein a dye-donor element is used that is provided 

with a dye layer wherefrom dyed portions or incorporated dye is transferred onto a contacting receiver element 
by the application of heat in a pattern normally controlled by electronic information signals. 

According to one embodiment dye images are produced by thermal-ink transfer printing by selectively en- 
ergizing the electrical resistors of a thermal head array in contact with a thin thermally stable resin base, which 

15 contains on its opposite side a so-called ink-layerfrom which a dye can be thermally transferred onto a receptor 
material. 

According to another embodiment known as resistive ribbon non-impact printing [ref. e.g. Progress in Basic 
Principles of Imaging SystemsProceedings of the International Congress of Photographic Science Koln (Co- 
logne), 1986, editors : Friedrich Granzerand Erik Moisar, Friedr. Vieweg & Sohn - Braunschweig/Wiesbaden, 

20 Journal of Imaging Technology, Vol. 12, No. 2, April 1986, p. 100-110 and Journal of Imaging Science - Volume 
33, No. 1, January/February 1989, p. 7) from an electrode-array electrical current is sent pixelwise into a re- 
sistive ribbon coated with a thermally transferable dye. According to a specific mode the resistive ribbon consits 
of a 1 6 urn composite film of polycarbonate imbedded with electrically conductive carbon black and has a sheet 
resistance in the range of 500 to 900 ohms/square. The carbon loaded polycarbonate base is overcoated with 

25 a thin layer (100 nm) of aluminium having a naturally formed oxide layer of about 4 nm. On said aluminium 
layer a thermal dye transfer coating is applied which during printing is kept in contact with a paper sheet acting 
as dye receptor material. The interface resistance of the aluminium serves additionally to Joule heating which 
mainly occurs in the carbon loaded polycarbonate base and stems from a current pulse injected from a pixel- 
electrode that makes contact with said base. 

30 According to still another embodiment known as laser-induced thermal dye transfer (ref. e.g. US-P 

4,876,235) a dye donor element is used which contains a thermally transferable dye and a finely divided sub- 
stance that is heated by absorbing laser light. According to a particular embodiment an infrared emitting laser 
and a dye-donor element containing an infrared absorbing material is used as described e.g. in US-P 4,912,083. 
In said dry dye transfer processes heat is supplied pixelwise by modulated laser beam or energized elec- 

35 trades. The image signals for modulating the laser beam or electrode energy are obtained directly e.g. from 
opto-electronic scanning devices or from an intermediary storage means, e.g. magnetic disc or tape or optical 
disc storage medium, optionally linked to a digital image work station wherein the image information can be 
processed to satisfy particular needs. 

According to a more recently disclosed technique, see e.g. US-P 4,908,631, an ultrasonic pixel printer is 

40 applied to a dye donor layer to cause the dye to melt and/or sublime and transfer to a receiver. 

Thermal dye transfer processes are intended mainly for multicolour dye image reproduction but are not 
restricted to the transfer of substances absorbing in the visible spectrum. For example, said processes are 
applied likewise in thermal transfer of UV-absorbing fluorescent compounds as described e.g. in US-P 
4,876,234, 4,876,234 and 4,891 ,351 . These fluorescent compounds are used to obtain visible fluorescent light 

45 images by their exposure to ultraviolet light. Under normal viewing conditions the pattern of fluorescent com- 
pounds is invisible and may serve to include in documents such as ID-cards invisible confidential information 
that only by UV-exposure can made visible. 

The use of thermally transferred UV-absorbing compounds is not only interesting in the production of non- 
visual ultraviolet absorbing images for identification purposes but is likewise of value in the prevention of pho- 

50 todegradation of thermal dye images the dyes of which are more or less sensitive to photodegradation by UV- 
radiation e.g. in the exposure to sunlight. 

Furthermore it is possible to use imagewise heat-transferred UV-absorbing compounds as photographic 
masks serving as intermediary copies in the exposure of UV-sensitive recording materials, e.g. UV-sensitive 
photoresist materials suited for the production of lithographic (planographic) printing plates. For more details 

55 on the latter use reference is made to published European Patent Application 0 465 727 of even date titled : 
"Production of halftone or linework patterns". Especially for the lastmentioned application it is important that 
the applied compounds are strongly UV-absorbing even at low coverage, in other words have high UV-extinc- 
tion power. 
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"UV" stands for ultraviolet radiation. 
From Derwent Japanese Patents Report, vol. 79, no. 46, 14.12.1979, London, G.B., page 2 Canon K.K. : "Heat- 
sensitive sheet for latent image production" a heat-sensitive sheet for latent image production is known which 
sheet comprises a transparent support coated with a U V-absorbing sublimable compound containing a thiazole 
5 ring. The sheet is used for producing UV-permeable latent images by exposure to "image-carrying" heat. 

3. Summary of the invention 

It is an object of the present invention to provide a thermal transfer printing process wherein a donor ele- 
w ment containing a UV-absorbing compound is used to produce therewith in a receptor element an invisible im- 
age having high UV-absorption power. 

It is a further object of the present invention to provide a thermal transfer printing process wherein a donor 
element containing a UV-absorbing compound and a thermally transferable dye is used to produce therewith 
in a receptor element a dye image protected against photodegradation by UV-irradiation without change in col- 
15 our by visible fluorescent light emitted by the UV-absorbing compound. 

It is another object of the present invention to provide a donor element suited for use in a thermal printing 
process wherein said donor element contains a compound having high UV-extinction power. 

Other objects and advantages of the present invention will appear from the further description and exam- 
ples. 

20 In accordance with the present invention a thermal transfer printing process is provided wherein a donor 

element for thermal transfer is heated imagewise in contact with a receptor element, said donor element com- 
prising a sheet, ribbon or web support having on one side thereof a layer incorporating in a wax or polymeric 
binder material an UV-absorbing benzthiazole compound corresponding to the following general formula (A): 




wherein : 

40 Z represents the atoms necessary to close an unsubstituted or substituted adjacent aromatic ring or ringsystem, 
e.g. an adjacent benzene ring either or not substituted with one or more substituents R 1 of the following group : 
alkyl, e.g. methyl, alkoxy, halogen, e.g. chlorine or bromine, and cyano, -COR, -S0 2 R, -NHCOR, or -NHS0 2 R, 
wherein R is alkyl, alkaryl oraryl; -S0 2 -N(R 11 ,R 12 ), wherein each of R 11 and R 12 (same ordifferent) is hydrogen, 
alkyl, alkaryl oraryl, and -NHP(0)(R 13 ,R 14 ), wherein each of R 13 and R 14 (same ordifferent) is hydrogen, alkyl, 

45 alkaryl, aryl, alkoxy, amino or substituted amino, e.g. dialkylamino, R 2 represents hydrogen, an alkyl group of 
1 to 4 carbon atoms, or an aryl group, e.g. phenyl group, 

each of R 3 and R 4 (same or different) represents hydrogen, an amino group, a substituted amino group, e.g. 
a dialkylamino group, an alkoxy group or a substituted alkoxy group. 

Further in accordance with the present invention a donor element suited for use in a thermal printing proc- 
50 ess is provided, wherein said donorelement comprises a support having on one side thereof in a binder medium 
a UV-absorbing compound according to the above general formula (A), and on the other side a slipping layer 
comprising a lubricant. 

The heat-sensitive layer thus formed has a thickness of 0.2 to 5.0 [im and the weight ratio of UV-absorbing 
compound to binder is between 9:1 and 1:2. 

55 

4. Detailed description of the invention 

Said benzthiazole compounds can be prepared according to methods given in US-P 3,745,010, wherein 
3 
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said compounds have been described as starting materials for the production of UV-absorbing polymers. 

UV-absorbing benzthiazole compounds according to the above general formula (A) that are particularly 
useful in the process of the present invention are listed in the following Table 1 with their absorption maximum 
(AM) expressed in nm, extinction coefficient (s) expressed in cm- 1 .mol-VI and melting point (MP) expressed in 



TABLE 1 



Structural formula 



C = N-N = CH-J 



'N: = N-N = CH-x 



367 50629 170 



237 . 30620 169 
350 



C = N-N = CH- 

N 
I 



N 0C0-C=CH o 351 37323 134 

I 



o-°- 



C = N-N = CH-<^\-0-CH o -CH o -0H 



351 36122 190 



5 /2 H 5 
C^O-fW \ - N-N = CH-^-N 
5. kJL-N C 2 H 5 372 51951 123 



The heat-sensitive recording material suited for heat-induced (thermal) transfer of the UV-absorbing com- 
pound^) is formed preferably by adding the UV-absorbing compound(s), the polymeric binder medium, and 
other optional components to a suitable solvent or solvent mixture, dissolving or dispersing the ingredients to 
form a coating composition that is applied to a support, which may have been provided first with an adhesive 
or subbing layer, and dried. 

The heat-sensitive layer thus formed has a thickness of 0.2 to 5.0 \xm, preferably 0.4 to 2.0 nm, and the 
amount ratio of UV-absorbing compound to binder is between 9:1 and 1 :3 by weight, preferably between 2:1 
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and 1 :2 by weight. 

As polymeric binder the following can be used: cellulose derivatives, such as ethyl cellulose, hydroxyethyl 
cellulose, ethylhydroxy cellulose, ethylhydroxyethyl cellulose, hydroxypropyl cellulose, methyl cellulose, nitro- 
cellulose, cellulose acetate formate, cellulose acetate hydrogen phthalate, cellulose acetate, cellulose acetate 
5 propionate, cellulose acetate butyrate, cellulose acetate pentanoate, cellulose acetate benzoate, cellulose tri- 
acetate; vinyl-type resins and derivatives, such as polyvinyl alcohol, polyvinyl acetate, polyvinyl butyral, copo- 
lyvinyl butyral-vinyl acetal-vinyl alcohol, polyvinyl pyrrolidone, polyvinyl acetoacetal, polyacrylamide; polymers 
and copolymers derived from acrylates and acrylate derivatives, such as polyacrylic acid, polymethyl metha- 
crylate and styrene-acrylate copolymers; polyester resins; polycarbonates; copolystyrene-acrylonitrile; poly- 
w sulfones; polyphenylene oxide; organosilicones, such as polysiloxanes; epoxy resins and natural resins, such 
as gum arabic, and likewise modified natural binders such as modified dextrans described in (non-prepublish- 
ed) European Patent Application EP-A-444 325. 

The thermal transfer of the UV-absorbing compound may be improved by its use in conjunction with a ther- 
mal solvent. Thermal solvents are non-hydrolyzable organic compounds that are solid at ambient temperature 
15 (20-25 °C) but liquid at elevated temperature. Preferably they have a melting point between 40 °C and 300 °C, 
more preferably between 40 and 150 °C. In fused state they act as a solvent forthe UV-absorbing compound(s) 
to be transferred. Examples of thermal solvents have been described in US-P 3,347,675, 3,438,776, 3,667,959 
and 4,740,446, published EP-A0 119 615 and 0 122 512 and DE-A3 339 810. Further such solvents are de- 
scribed in Research Disclosure (December 1976), item 1 5027 for use in photothermographic methods and ma- 
20 terials containing light sensitive silver salts. 

Together with the UV-absorbing compound(s) any dye absorbing in the visible spectrum may be transfer- 
red thermally. 

Typical and specific examples of dyes for use in thermal dye sublimation transfer have been described in, 
e.g., EP 209990, EP 209991, EP 216483, EP 218397, EP 227095, EP 227096, EP 229374, EP 235939, EP 
25 247737, EP 257577, EP 257580, EP 258856, EP 279330, EP 279467, EP 285665, US 4743582, US 4753922, 
US 4753923, US 4757046, US 4769360, US 4771035, JP 84/78894, JP 84/78895, JP 84/78896, JP 84/227490, 
JP 84/227948, JP 85/27594, JP 85/30391, JP 85/229787, JP 85/229789, JP 85/229790, JP 85/229791, JP 
85/229792, JP 85/229793, JP 85/229795, JP 86/41596, JP 86/268493, JP 86/268494, JP 86/268495 and JP 
86/284489. 

30 The dyes may be used as single components to form a monochrome dye image, e.g. yellow, magenta or 

cyan dye image, or may be used in admixture, e.g. in a combination forming black as described e.g. in US-P 
4,816,435 and non-prepublished European patent application EP-A-453020. 

According to an embodiment of the present invention the donor element comprises sequentially repeating 
areas containing respectively a magenta, yellow and cyan dye and in each of said dye areas said benzthiazole 

35 type UV-absorbing compound. Adonor element of analogous structure is illustrated by Fig. 1 of published EP- 
A0 357 363. According to another embodiment said sequentially repeating areas are followed by an additional 
separate dye-free area containing said UV-absorbing compound. 

The donor element containing the UV-absorbing compound(s) may comprise other additives, such as cur- 
ing agents, preservatives, etc. These and other ingredients are described e.g. in EP 133011, EP 133012, EP 

40 111004 and EP 279467. 

Any material can be used as the support for the UV-absorbing compound provided it is dimensionally stable 
and capable of withstanding the temperatures involved, up to 400°C over a period of up to 20 ms, and is yet 
thin enough to transmit heat applied on one side through to the dye on the other side to effect transfer to the 
receiver sheet within such short periods, typically from 1 to 10 ms. Such materials include polyesters such as 

45 polyethylene terephthalate, polyamides, polyacrylates, polycarbonates, cellulose esters, fluorinated polymers, 
polyethers, polyacetals, polyolefins, polyimides, glassine paper and condenser paper. Preference is given to 
a support comprising polyethylene terephthalate. In general, the support has a thickness of 2 to 30 um. The 
support may also be coated with an adhesive or subbing layer, if desired. 

The donor layer containing the UV-absorbing compound may be coated on the support or printed thereon 

so by a printing technique such as a gravure process. 

A barrier layer comprising a hydrophilic polymer may also be employed in the donor element between its 
support and the layer containing the UV-absorbing compound to improve transfer densities by preventing 
wrong-way transfer of UV-absorbing compound towards the support. In general, good results have been ob- 
tained with a barrier layer on the basis of gelatin, polyacryl amide, polyisopropyl acrylamide, butyl methacry- 

55 late grafted gelatin, ethyl methacrylate grafted gelatin, ethyl acrylate grafted gelatin, cellulose monoacetate, 
methyl cellulose, polyvinyl alcohol, polyethylene imine, polyacrylic acid, a mixture of polyvinyl alcohol and poly- 
vinyl acetate, a mixture of polyvinyl alcohol and polyacrylic acid or a mixture of cellulose monoacetate and poly- 
acrylic acid. Suitable barrier layers have been described in e.g. EP 227091 and EP 228065. Certain hydrophilic 
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polymers, for example those described in EP 227091, also have an adequate adhesion to the support and the 
donor layer thermally transferring a UV-absorbing compound, thus eliminating the need for a separate adhe- 
sive or subbing layer. These particular hydrophilic polymers used in a single layer in the donor element thus 
perform a dual function, hence are referred to as barrier/subbing layers. 

5 For use in combination with thermal printing heads the reverse side of the donor element is coated pre- 

ferably wit ha slipping layer to prevent the printing head from sticking to the dye-donor element. Such a slipping 
layer comprises a lubricating material. Examples of suitable lubricating materials are a surface active agent, 
a liquid lubricant, a solid lubricant or mixtures thereof, with or without a polymeric binder. The surface active 
agents may be any agents known in the art such as carboxylates, sulfonates, phosphates, aliphatic amine salts, 

w aliphatic quaternary ammonium salts, polyoxyethylene alkyl ethers, polyethylene glycol fatty acid esters, flu- 
oroalkyl C 2 -C 20 aliphatic acids. Examples of liquid lubricants include silicone oils, synthetic oils, saturated hy- 
drocarbons and glycols. Examples of solid lubricants include various higher alcohols such as stearyl alcohol, 
fatty acids and fatty acid esters. Suitable slipping layers are described in e.g. EP 138483, EP 227090, US 
4567113, US 4572860, US 4717711. Preferably the slipping layer comprises as binder a styrene-acrylonitrile 

15 copolymer or a styrene-acrylonitrile-butadiene copolymer or a mixture hereof and as lubricant in an amount of 
0.1 to 1 0 % by weight of the binder (mixture) a polysiloxane-polyether copolymer or polytetraf luoroethylene 
or a mixture hereof. 

The receptor element used in the thermal transfer process according to the present invention may be any 
receptor element known for thermal dye transfer and normally contains an image-receiving layer on a trans- 
20 parent or opaque sheet or web support. 

Suitable transparent supports are resin supports made of e.g. polyethylene terephthalate, a polyethersul- 
fone, a polyimide, a cellulose ester or a polyvinyl alcohol-co-acetal. Suitable opaque supports are opacified 
resin supports, e.g. coated with a white pigment layer or paper supports optionally coated with a resin layer, 
e.g. polypropylene layer. 

25 The image-receiving layer capturing the UV-absorbing compound(s) may comprise, for example, a poly- 

carbonate, a polyurethane, a polyester, a polyamide, polyvinyl chloride, polystyrene-co-acrylonitrile, polycap- 
rolactone or mixtures thereof. Suitable image-receiving layers have been described in, e.g. EP 133011, EP 
133012, EP 144247, EP 227094, EP 228066. 

The UV-compound containing layer of the donor element or the associated image-receiving layer of the 

30 receiver element may also contain a releasing agent that aids in separating the donor element from the image- 
receiving element after transfer. The releasing agents can also be applied in a separate layer on at least part 
of the UV-absorbing compound donor layer or of the image-receiving layer. For the releasing agent solid waxes, 
fluorine- or phosphate-containing surfactants and silicone oils are used. Suitable releasing agents are descri- 
bed in, e.g. EP 133012, JP 85/19138, EP 227092. 

35 According to an embodiment operating with contact heating using a thermal head in the form of pixelwise 

electrically-heated resistor elements the donor layer providing the UV-absorbing compound is placed in face- 
to-face relation with the image-receiving layer of the receiver element and imagewise heating proceeds from 
the back of the donor element. The transfer of the UV-absorbing compound is accomplished by heating for 
about several milliseconds at a temperature of 400°C. Thermal printing heads that can be used for thermal 

40 dye transfer and that are equally applicable in the thermal transfer of UV-absorbing compounds in the process 
of the present invention are commercially available. 

In a particular embodiment of contact heating, the support of the donor element providing the UV-absorb- 
ing compound is an electrically resistive ribbon consisting of, for example, a multi-layer structure of a carbon- 
loaded polycarbonate coated with a thin aluminum film whereon a binder layer containing the UV-absorbing 

45 compound has been applied. Current is injected pulsewise into the resistive ribbon by electrically addressing 
a print head electrode resulting in highly localized heating of the ribbon beneath the relevant electrode. An ad- 
vantage of printing speed is obtained by using the resistive ribbon/electrode head technology compared to the 
thermal head technology where the various elements of the thermal head get hot and must cool down before 
the head can move to the next printing position. 

so As an alternative to thermal head or resistive ribbon heating laser light can be used as the heat source 

for supplying heat energy. In case laser light is used, the donor layer providing the UV-absorbing compound(s) 
or a layer in heat-conductive relationship therewith has to contain a compound that absorbs the light emitted 
by the laser and converts it into heat, e.g. carbon black. 

The following example illustrates the present invention without however limiting it thereto. 

55 All ratios and percentages are by weight unless otherwise indicated. 
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EXAMPLE 

A series of thermal imaging donor elements for forming an UV-absorbing mask in an image-receiving ma- 
terial were prepared. 

5 There for a particular amount of binder as identified below and of an UV-absorbing compound (UVC) of 

Table 1 were dissolved in methyl ethyl ketone (mg per 10 ml) as indicated in Table 2 and coated at a coverage 
of 0.5 g/m2 of UV-absorbing compound on a 6 |xm thick polyethylene terephthalate film. The resulting layer 
was dried by evaporation of the solvent. Optionally to the coating composition 1,10-decanediol as thermal sol- 
vent was added to be coated at a coverage of 300 mg/m 2 . 

w The above prepared donor element was used in combination with a commercially available transparent 

film-type image-receiving material (MITSUBISHI CK1 00TS) to receive the thermally transferred UV-absorbing 
compound. MITSUBISHI is a registered trademark. 

The thermal transfer printing proceeded in a MITSUBISHI CP100E color video printer using the electronic 
digital information obtained from the monochrome scanning (succesively red, green and blue) of a multicolour 

15 original intended for reproduction by lithographic printing. 

The receiver sheet was separated from the dye-donor element and the UV-density measured with a MAC- 
BETH Quanta Log (registered trade mark) densitometer using a KODAK Wratten filter 18Ato cut off visible 
light. The measured maximum density value (D max ) corresponding with pixel density is listed in the following 
Table 2. KODAK is a registered trademark. 

20 In said Table 2 binder B1 stands for nitrocellulose with a nitrogen content of 10 % and B2 for cellulose acet- 

ate butyrate having an acetyl content of 29.5% and a butyryl content of 17%. 



Table 2 

UV-compound binder mg UVC/ TS D max 
mg binder 

1 Bl 50/20 none 2.57 

1 B2 50/50 none 2.47 

1 B2 90/100 present 2.69 

1 B2 90/50 present 2.78 

2 Bl 50/20 none 2.30 
2 B2 50/50 none 1.74 



Claims 

1. Athermal transfer printing process wherein a donor element for thermal transfer is heated imagewise in 
contact with a receptor element, said donor element comprising a sheet, ribbon or web support having 
on one side thereof a layer incorporating in a wax or polymeric binder material a UV-absorbing benzthia- 
zole compound corresponding to the following general formula (A): 
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/\ 

di 



C = N-N = CH- 



■o 



Z represents the atoms necessary to close an unsubstituted or substituted adjacent aromatic ring or ring 
system, 

R 2 represents hydrogen, an alkyl group of 1 to 4 carbon atoms, or an aryl group, 
each of R 3 and R 4 (same or different) represents hydrogen, an amino group, a substituted amino group, 
an alkoxy group or a substituted alkoxy group, wherein said layer has a thickness between 0.2 and 5.0 
urn, and the weight ratio of said UV-absorbing benzthiazole compound to binder is between 9:1 and 1:3. 

A process according to claim 1 , wherein Z represents the atoms necessary to close an adjacent benzene 
ring either or not substituted with one or more substituents R 1 of the following group : alkyl, e.g. methyl, 
alkoxy, halogen, e.g. chlorine or bromine, and cyano, -COR, -S0 2 R, -NHCOR, or -NHS0 2 R, wherein R 
is alkyl, alkaryl or aryl; -S0 2 -N(R 11 ,R 12 ), wherein each of R 11 and R 12 (same or different) is hydrogen, alkyl, 
alkaryl or aryl, and -NHP(0)(R 13 ,R 14 ), wherein each of R 13 and R u (same or different) is hydrogen, alkyl, 
alkaryl, aryl, alkoxy, amino or substituted amino. 

A process according to claim 1 or 2, wherein R 2 represents a methyl group. 
A process according to claim 2, wherein R 1 represents an ethoxy group. 

A process according to any of claims 1 to 4, wherein R 3 is hydrogen and R 4 is a dimethylamino or diethy- 
lamino group. 

A process according to any of claims 1 to 5, wherein together with the UV-absorbing compound a dye or 
dyes is transferred onto the receptor element. 

A process according to any of the preceding claims, wherein together with the UV-absorbing compound 
a thermal solvent is transferred onto the receptor element. 

A process according to any of the preceding claims, wherein the imagewise heating proceeds with a ther- 
mal head comprising pixelwise electrically heated resistor elements. 

A process according to any of the claims 1 to 7, wherein the imagewise heating proceeds with a resistive 
ribbon structure wherein current is injected pulsewise. 

A process according to any of claims 1 to 9, wherein the imagewise heating proceeds by imagewise modu- 
lated laser beam. 

A donor element suited for use in a thermal printing process, wherein said donor element comprises a 
support having on one side thereof a layer including in a binder medium an UV-absorbing compound, and 
on the other side a slipping layer comprising a lubricant, said UV-absorbing compound corresponding to 
the following general formula (A): 
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wherein : 

10 Z represents the atoms necessary to close an un substituted or substituted adjacent aromatic ring or ring- 

system, 

R 2 represents hydrogen, an alkyl group of 1 to 4 carbon atoms, or an aryl group, 
each of R 3 and R 4 (same or different) represents hydrogen, an amino group, a substituted amino group, 
an alkoxy group or a substituted alkoxy group, wherein said UV-absorbing layer has a thickness between 
15 0.2 and 5.0 um and the weight ratio of said UV-absorbing benzthiazole compound to binder is between 

9:1 and 1:3. 



12. A donor element according to claim 11 , wherein Z represents the atoms necessary to close an adjacent 
benzene ring either or not substituted with one or more substituents R 1 of the following group : alkyl, e.g. 
methyl, alkoxy, halogen, e.g. chlorine or bromine, and cyano, -COR, -S0 2 R, -NHCOR, or -NHS0 2 R, 
wherein R is alkyl, alkaryl or aryl; -S0 2 -N(R 11 ,R 12 ), wherein each of R 11 and R 12 (same or different) is hy- 
drogen, alkyl, alkaryl or aryl, and -NHP(0)(R 13 ,R 14 ), wherein each of R 13 and R 14 (same or different) is 
hydrogen, alkyl, alkaryl, aryl, alkoxy, amino or substituted amino. 

13. A donor element according to claim 11 or 12, wherein R 2 represents a methyl group. 

14. A donor element according to claim 12, wherein R 1 represents an ethoxy group. 

15. A donor element according to any of claims 11 to 14, wherein R 3 is hydrogen and R 4 is a dimethylamino 
or diethylamino group. 

16. A donor element according to any of the claims 11 to 15, wherein said donor element comprises sequen- 
tially repeating areas containing respectively a magenta, yellow and cyan dye and said UV-absorbing com- 
pound in each said area or said UV-absorbing compound in an additional separate dye-free area. 



35 

Patentanspriiche 



1. Ein Warmeubertragungsdruckverfahren.dadurchgekennzeichnet, daBein Donorelementfiirdie Warme- 
ubertragung im Kontakt mit einem Empfangselement bildma&ig erhitzt wird, wobei das Donorelement ei- 
nen Blatt-, Band- oder Bahntrager enthalt, der auf einer Seite eine Schicht aufweist, die in einem Wachs 
oder einem polymeren Bindematerial eine UV-absorbierende Benzthiazolverbindung enthalt, die derfol- 
genden allgemeinen formel entspricht (A) : 
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in der bedeuten : 

Z die Atome, die zum Schlieften eines nicht-substituierten oder substituierten, angrenzenden, aromati- 
schen Ringes oder Ringsystems benotigt werden, 

R 2 Wasserstoff, eine Alkylgruppe von 1 bis 4 Kohlenstoffatomen, oder eine Arylgruppe, 
R 3 und R 4 (gleich oder verschieden) je Wasserstoff, eine Aminogruppe, eine substituierte Aminogruppe, 
eine Alkoxygruppe oder eine substituierte Alkoxygruppe, wobei die genannte Schicht eine Starke im Be- 
reich von 0,2 bis 5,0 urn aufweist und das Gewichtsverhaltnis der UV-absorbierenden Benzthiazolverbin- 
dung zum Bindemittel im Bereich von 9:1 bis 1:3 liegt. 

2. Verfahren nach Anspruch 1 , dadurch gekennzeichnet, daft Z die zum Schliefien eines angrenzenden Ben- 
zolringes benotigten Atome bedeutet, der mit einem oder mehreren R 1 -Substituenten der folgenden Grup- 
pe substituiert bzw, nicht substituiert ist : Alkyl, z.B. Methyl, Alkoxy, Halogen, z.B. Chlor oder Brom, und 
Cyan, -COR, -S0 2 R, -NHCOR oder -NHS0 2 R, in denen R Alkyl, Alkaryl oderAryl bedeutet; -S0 2 N (R 11 , 
R 12 ), in der R 11 und R 12 (gleich oder verschieden) je Wasserstoff, Alkyl, Alkaryl oderAryl bedeuten, und 
-NHP(O) (R13, Rn in der R^ 3 und (gleich oderverschieden) je Wasserstoff, Alkyl, Alkaryl, Aryl, Alkoxy, 
Amino oder substituiertes Amino bedeuten. 

3. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, daft R 2 eine Methylgruppe bedeutet. 

4. Verfahren nach Anspruch 2, dadurch gekennzeichnet, daft R 1 eine Ethoxygruppe bedeutet. 

5. Verfahren nach irgendeinem der Anspriiche 1 bis 4, dadurch gekennzeichnet, dafi R 3 Wasserstoff ist und 
R 4 eine Dimethylamino- oder Diethylaminogruppe ist. 

6. Verfahren nach irgendeinem der Anspriiche 1 bis 5, dadurch gekennzeichnet, daBein Farbstoff oderFarb- 
stoffe zusammen mit der UV-Absorptionsverbindung auf das Empfangselement ubertragen wird. 

7. Verfahren nach irgendeinem der vorhergehenden Ansprijche, dadurch gekennzeichnet, daft ein Thermo- 
losungsmittel zusammen mit der UV-Absorptionsverbindung auf das Empfangselement ubertragen wird. 

8. Verfahren nach irgendeinem der vorhergehenden Anspruche, dadurch gekennzeichnet, daft die bildma- 
ftige Erhitzung mit einem Warmekopf erfolgt, der bildpunktmaftig elektrisch erhitzte Widerstandselemen- 
te enthalt. 

9. Verfahren nach irgendeinem der Anspruche 1 bis 7, dadurch gekennzeichnet, daft die bildmaftige Erhit- 
zung mit einer Widerstand-Bandstruktur erfolgt, in die Strom impulsmaftig injiziert wird. 

10. Verfahren nach irgendeinem der Anspruche 1 bis 9, dadurch gekennzeichnet, daft die bildmaftige Erhit- 
zung mit einem bildmaftig modulierten Laserstrahl erfolgt. 

11. Ein fur die Verwendung in einem Warmedruckverfahren geeignetes Donorelement, dadurch gekenn- 
zeichnet, daft es einen Trager enthalt, der auf einer Seite eine Schicht mit einer UV-Absorptionsverbin- 
dung in einem Bindemittelmedium und auf deranderen Seite eine Schmiermittel enthaltende Gleitschicht 
aufweist, wobei die UV-Absorptionsverbindung der folgenden allgemeinen formel (A) entspricht : 



n 

/-V ^ = N '" N = CH -<£3> 



in der bedeuten : 

Z die zum Schlieften eines nicht-substituierten oder substituierten, angrenzenden, aromatischen Ringes 
oder Ringsystems benotigten Atome. 

R 2 Wasserstoff, eine Alkylgruppe von 1 bis 4 Kohlenstoffatomen, oder eine Arylgruppe, 

R 3 und R 4 (gleich oder verschieden) je Wasserstoff, eine Aminogruppe, eine substituierte Aminogruppe, 

eine Alkoxygruppe oder eine substituierte Alkoxygruppe, wobei die UV-Absorptionsschicht eine Starke 
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im Bereich von 0,2 bis 5,0 urn aufweist und das Gewichtsverhaltnis der UV-absorbierenden Benzthiazol- 
verbindung zum Bindemittel im Bereich von 9:1 bis 1:3 liegt. 

12. Ein Donorelement nach Anspruch 11 , dadurch gekennzeichnet, dali Z die zum SchlieRen eines angren- 
5 zenden Benzolringes benotigten Atome bedeutet, der mit einem oder mehreren R 1 -Substituenten der fol- 

genden Gruppe substituiert bzw. nicht substituiert ist : Alkyl, z.B. Methyl, Alkoxy, Halogen, z.B. Chlor oder 
Brom, und Cyan, -COR, -S0 2 R, -NHCOR oder -NHS0 2 R, in denen R Alkyl, Alkaryl oder Aryl bedeutet; 
-SO z -N (R«, R12), in der R" und R« (gleich oder verschieden) je Wasserstoff, Alkyl, Alkaryl oder Aryl be- 
deuten, und -NHP(O) (R 13 , R 14 ), in der R 13 und R 14 (gleich oder verschieden) je Wasserstoff, Alkyl, Alkaryl, 
10 Aryl, Alkoxy, Amino oder substituiertes Amino bedeuten. 

13. Ein Donorelement nach Anspruch 11 oder 12, dadurch gekennzeichnet, dali R 2 eine Methylgruppe be- 
deutet. 

1S 14. Ein Donorelement nach Anspruch 12, dadurch gekennzeichnet, daR R 1 eine Ethoxygruppe bedeutet. 

15. Ein Donorelement nach irgendeinem der Anspriiche 11 bis 14, dadurch gekennzeichnet, dali R 3 Wasser- 
stoff ist und R 4 eine Dimethylamino- oder Diethylaminogruppe ist. 

16. Ein Donorelement nach irgendeinem der Anspriiche 11 bis 15, dadurch gekennzeichnet, dalles sequen- 
20 tiell wiederholte flachen umfaBt, die einen Magenta-, Gelb- bzw. Blaugriinfarbstoff und die UV-Absorpti- 

onsverbindung injederflacheoderdieUV-Absorptionsverbindung in einerzusatzlichen, separaten, farb- 
stofffreien flache enthalten. 



25 Revendications 

1. Precede d'impression partransfertthermique, caracterise en cequ'un element donneur pour le transfert 
thermique est chauffe en forme d'image en contact avec un element recepteur, I'element donneurcompre- 
nant un support en forme de feuille, en forme de ruban ou en forme de bande, comportant, sur un de 
30 S es cdtes, une couche dans laquelle est incorpore dans une cire ou dans une matiere de liant polymere, 

un compose de benzothiazole absorbant les UV, et correspondant a la formule generale (A) ci-apres : 



3 



40 




R 



dans laquelle : 

Z represents les atomes necessaires pour fermer un noyau ou un systeme cyclique aromatique 
adjacent non substitue ou substitue, 

R 2 represente un atome d'hydrogene, un groupe alkyle contenant de 1 a 4 atomes de carbone ou 
un groupe aryle, 

chacun des radicaux R 3 et R 4 (identiques ou different^) represente un atome d'hydrogene, un grou- 
pe amino, un groupe amino substitue, un groupe alcoxy ou un groupe alcoxy substitue, 
la couche ayant une epaisseur entre 0,2 et 5,0 urn, et le rapport ponderal entre le compose de benzothia- 
zole absorbant les UV et le liant se situant entre 9:1 et 1 :3. 

2. Precede selon la revendication 1 , caracterise en ce que Z represente les atomes necessaires pour fermer 
un noyau benzenique adjacent substitue ou non substitue par un ou plusieurs substituants R 1 du groupe 
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ci-apres : un groupe alkyle, parexemple un groupe methyle, un groupe alcoxy, un atome d'halogene, parexem- 
ple un atome de chlore ou un atome de brome, et un groupe cyano, -COR, -S0 2 R, -NHCOR ou -NHS0 2 R oil 
R represente un groupe alkyle, un groupe alkaryle ou un groupe aryle; -S0 2 -N(R 11 ,R 12 ) ou chacun des 
radicaux R 11 et R 12 (identiques ou differents) represente un atome d'hydrogene, un groupe alkyle, un grou- 
5 pe alkaryle ou un groupe aryle, et -NHP(0)(R 13 ,R 14 ) ou chacun des radicaux R 13 et R 14 (identiques ou 

differents) represente un atome d'hydrogene, un groupe alkyle, un groupe alkaryle, un groupe aryle, un 
groupe alcoxy, un groupe amino ou un groupe amino substitue. 

3. Precede selon la revendication 1 ou 2, caracterise en ce que R 2 represente un groupe methyle. 

10 

4. Precede selon la revendication 2, caracterise en ce que R 1 represente un groupe ethoxy. 

5. Precede selon I'une quelconque des revendications 1 a 4, caracterise en ce que R 3 represente un atome 
d'hydrogene et R 4 represente un groupe dimethylamino ou diethylamino. 

15 6. Precede selon I'une quelconque des revendications 1 a 5, caracterise en ce que, conjointement avec le 
compose absorbant les UV, un ou des colorants sont transferes sur I'element recepteur. 

7. Precede selon I'une quelconque des revendications precedentes, caracterise en ce que, conjointement 
avec le compose absorbant les UV, un solvant thermique est transfere sur I'element recepteur. 

20 

8. Precede selon I'une quelconque des revendications precedentes, caracterise en ce que le chauffage en 
forme d'image a lieu a I'aide d'une tete thermique comprenant des elements de resistance sous forme 
de pixels chauffes electriquement. 

25 9. Precede selon I'une quelconque des revendications 1 a 7, caracterise en ce que le chauffage en forme 
d'image a lieu a I'aide d'une structure de ruban resistante dans laquelle on injecte du courant par impul- 
sions. 

10. Precede selon I'une quelconque des revendications 1 a 9, caracterise en ce que le chauffage en forme 
30 d'image a lieu par rayon laser module en forme d'image. 

11. Element donneur approprie pour etre utilise dans un precede d'impression thermique, caracterise en ce 
qu'il 

comprend un support comportant, sur un de ses cotes, une couche englobant, dans un milieu de 
35 liant, un compose absorbant les UV, etdel'autre cote, une couche deglissement comprenant un lubrifiant, 

le compose absorbant les UV correspondant a la formule generate (A) ci-apres : 



S 

- N " N = CH- A 



dans laquelle 

Z represente les atomes necessaires pour fermer un noyau ou un systeme cyclique aromatique 
adjacent non substitue ou substitue, 

R 2 represente un atome d'hydrogene, un groupe alkyle contenant de 1 a 4 atomes de carbone ou 
un groupe aryle, 

chacun des radicaux R 3 et R 4 (identiques ou differents) represente un atome d'hydrogene, un grou- 
pe amino, un groupe amino substitue, un groupe alcoxy ou un groupe alcoxy substitue, 
la couche ayant une epaisseur entre 0,2 et 5,0 urn, et le rapport ponderal entre le compose de benzothia- 
zole absorbant les UV et le liant se situant entre 9:1 et 1 :3. 

12. Element donneur selon la revendication 11 , caracterise en ce que Z represente les atomes necessaires 
pour fermer un noyau benzenique adjacent substitue ou non substitue par un ou plusieurs substituants 
R 1 du groupe ci-apres : un groupe alkyle, par exemple un groupe methyle, un groupe alcoxy, un atome 
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d'halogene, par exemple un atome de chlore ou un atome de brome, et un groupe cyano, -COR, -S0 2 R, 
-NHCOR ou -NHS0 2 R ou R represente un groupe alkyle, un groupe alkaryle ou un groupe aryle; -S0 2 - 
N(R 11 ,R 12 ) oil chacun des radicaux R 11 et R 12 (identiques ou differents) represente un atome d'hydrogene, 
un groupe alkyle, un groupe alkaryle ou un groupe aryle, et -NHP(0)(R 13 ,R 14 ) ou chacun des radicaux 
5 R 13 et R 14 (identiques ou differents) represente un atome d'hydrogene, un groupe alkyle, un groupe alka- 

ryle, un groupe aryle, un groupe alcoxy, un groupe amino ou un groupe amino substitue. 

13. Element donneurselon la revendication 11 ou 12, caracterise en ce que R 2 represente un groupe methyle. 

10 14. Element donneur selon la revendication 12, caracterise en ce que R 1 represente un groupe ethoxy. 

15. Element donneurselon I'une quelconque des revendications 11 a 14, caracterise en ce que R 3 represente 
un atome d'hydrogene et R 4 represente un groupe dimethylamino ou diethylamino. 

16. Element donneurselon I'une quelconque des revendications 11 a 15, caracterise en ce qu'il 

15 comprend des zones se repetant sequentiellement contenant, respectivement, un colorant magen- 

ta, un colorant jaune et un colorant bleu-vert, et le compose absorbant les UV dans chacune des zones 
ou encore le compose absorbant les UV dans une zone supplemental separee exempte de colorant. 
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